Changes in the concentration of enolase isozymes and S-100 protein in degenerating and regenerating rat sciatic nerve.
Levels of enolase isozymes (alpha alpha, alpha gamma, and gamma gamma forms) and S-100 protein in rat sciatic nerves were determined during their degeneration and regeneration processes. The sciatic nerves were unilaterally crushed or severed. The rats were killed 1, 2, 6, and 8-9 weeks later, and both the proximal and distal portions of the damaged nerves were dissected. Control samples were obtained from the untreated contralateral hindlimbs. Enolase isozymes and S-100 protein in the nerve segments were determined with the enzyme immunoassay method. The control nerves contained about 40, 90, and 30 pmol/mg protein of alpha alpha, alpha gamma, and gamma gamma enolases, respectively, and 0.85 microgram/mg protein of S-100 protein. These levels were not affected by repetitive electrical stimulation of the nerve fibers in vivo. The levels of the nervous system-specific forms of enolase (alpha gamma and gamma gamma) and S-100 protein decreased markedly within a week in the distal portion of the crushed nerve (alpha gamma, 27 pmol/mg; gamma gamma, 5.5 pmol/mg; S-100 protein, 0.36 microgram/mg) with apparently no change in the concentration of alpha alpha enolase. These levels in the proximal portion of the crushed nerve remained unaltered. The sensory and motor functions impaired by the sciatic nerve crush showed a recovery more or less after 4-9 weeks. This recovery was accompanied by a gradual regaining of the specific proteins in the distal portion of injured nerves (alpha gamma, 64 pmol/mg; gamma gamma, 13 pmol/mg; S-100 protein, 0.63 microgram/mg at the 8-9th week).